Abstract. To elucidate whether or not human phaeochromocytoma contains methionine-enkephalin-Arg6\x=req-\ Gly7-Leu8 (Met-enkephalin-Arg-Gly-Leu) and methionine-enkephalin-Arg6-Phe7 (Met-enkephalin-Arg-Phe) together with methionine-enkephalin (Met-enkephalin) and leucine-enkephalin (Leu-enkephalin), all of which are known to exist in the same precursor molecule (preproenkephalin A), we examined extracts from 16 phaeochromocytomas using high performance liquid chromatography (HPLC) and gel exclusion chromatography coupled with radioimmunoassays (RIAs) for these four opioid peptides. Met-enkephalin-Arg-Gly\x=req-\ Leu-like immunoreactivity (-LI) and Met-enkephalin\x=req-\ Arg-Phe-LI existed together with Met-enkephalin-LI and Leu-enkephalin-LI in 16 phaeochromocytomas.
enkephalin and Leu-enkephalin are secreted into circulation from certain phaeochromocytomas (Yoshimasaetal. 1983). Recently, Met-enkephalin-Arg6-Gly7-Leu8 (Metenkephalin-Arg-Gly-Leu) and Met-enkephalinArg6-Phe7 (Met-enkephalin-Arg-Phe) were proved to be derived from the same precursor molecule as that of Met-enkephalin and Leu-enkephalin (pre- proenkephalin A) by analyzing the nucleotide se¬ quence of cloned DNA complementary to mRNA from the bovine adrenal medulla and a human phaeochromocytoma (Noda et al. 1982a; Gubler et al. 1982; Comb et al. 1982) . We have shown the occurrence of Met-enkephalin-Arg-Gly-I.eu and Met-enkephalin-Arg-Phe together with Met-enke¬ phalin and Leu-enkephalin in the adrenal medulla, brain and gut by high performance liquid chroma¬ tography (HPLC) and gel exclusion chromatogra¬ phy followed by specific RIAs for these four opioid peptides Ikeda et al. 1982; Sakamoto et al. 1983 ). However, it is not known whether or not Met-enkephalin-Arg-Gly-I.eu and Met-enkephalin-Arg-Phe exist in human phaeo¬ chromocytomas.
In the present study, we examined extracts from 16 phaeochromocvtomas using RIAs for Met-enkephalin-Arg-Gly-Leu, Met-enkephalin-Arg-Phe, Met-enkephalin and Leu-enkephalin 
RIAs
RIAs for Met-enkephalin and Leu-enkephalin were per¬ formed as previously described, using dextran-coated charcoal to separate bound and free ligands. (Yoshimasa et al. , 1983 . The antiserum for Met-enkephalin (MC3-1210) showed cross-reactivities of 10.3% with Leuenkephalin, 1.7% with Met-enkephalin-Arg-Gly-Leu and 4.8% with Met-enkephalin-Arg-Phe. The antiserum for Leu-enkephalin (LCI-226) cross-reacted with Met-enke¬ phalin, Met-enkephalin-Arg-Gly-Leu and Met-enke¬ phalin-Arg-Phe at the levels of 0.7, 0.02 and 0.09%, respectively.
RIAs for Met-enkephalin-Arg-Gly-Leu and Met-enke¬ phalin-Arg-Phe were performed according to the me¬ thod described previously, using dextran-coated charcoal to separate bound from free fraction ).
The Met-enkephalin-Arg-Gly-Leu antiserum (NE2-206) used showed no significant cross-reactivity with Metenkephalin, Leu-enkephalin and Met-enkephalin-ArgPhe (less than 0.01% on a molar basis). The Met-enke¬ phalin-Arg-Phe antiserum (AP3-311) did not cross-react significantly with Met-enkephalin, Leu-enkephalin and Met-enkephalin-Arg-Gly-Leu (less than 0.01% on a molar basis). These antisera showed no significant crossreactivity with -, ß-neo-endorphin, dynorphin, human ß-endorphin and ACTH (less than 0.01% on a molar basis). Met-enkephalin-LI and Leu-enkephalin-LI was shown in all of the 16 tumours. A wide variation also existed in Met-enkephalin-Arg-Gly-Leu-LI and Met-enkephalin-Arg-Phe-LI contents in these tumours. In spite of the wide variation in contents of these four opioid peptides, significant positive correlations were observed among contents of Met- enkephalin-LI, Leu-enkephalin-LI, Met-enkephalin-Arg-Gly-L.eu-LI and Met-enkephalin-ArgPhe-LI. Co-existence of these four opioid peptides in phaeochromocytomas is compatible with recent findings that these four opioid peptides are con¬ tained in the same precursor molecule, preproenkephalin A, in the bovine adrenal medulla (Noda et al. 1982a; Gubler et al. 1982 ) and a human phaeochromocytoma (Comb et al. 1982) . Current¬ ly, the structure of human preproenkephalin A deduced from the nucleotide sequence of cloned cDNA for mRNA from a human phaeochromocy¬ toma (Comb et al. 1982) proved to be the same as that determined from nucleotide sequence of the cloned human preproenkephalin A gene (Noda et al. 1982b ). Even so, it is possible that there exists either deletion or substitution of amino acids in the preproenkephalin A molecule in some human neo¬ plastic sympathoadrenal tissues. However, the ob¬ servation that there were highly positive correla¬ tions among the contents of Met-enkephalin-LI, Leu-enkephalin-LI, Met-enkephalin-Arg-Gly-Leu-LI and Met-enkephalin-Arg-Phe-LI in 16 phaeo¬ chromocytomas strongly suggests the preservation of amino acid sequences of these four opioid peptides in the precursor molecule even in neo¬ plastic tissues. This is on the line of evidence the same as the one seen in ACTH synthesized by ectopie ACTH producing tumours, in which the presence of structurally abnormal ACTH has not yet been demonstrated (Imura 1980 Suda et al. 1983) . Recently the primary structure of the common precursor of neo-endorphin and dynorphin (preproenkephalin B) has been deduced from the nucleotide sequence of cloned cDNA for mRNA from the porcine hypothalamus (Kakidani et al. 1982 ). This pre¬ cursor protein contains three Leu-enkephalin se¬ quences flanked by paired basic amino acid resi¬ dues. However, it remains to be clarified whether or not this precursor molecule gives rise to Leu- enkephalin. In human phaeochromocytomas, good correlations existed among contents of Met-enke¬ phalin-LI, Leu-enkephalin-LI, Met-enkephalinArg-Gly-Leu-LI and Met-enkephalin-Arg-Phe-LI, and the ratios of concentrations of these four opioid peptides were almost comparable with those of these four peptides contained in the prepro¬ enkephalin A molecule. Moreover, the amounts of preproenkephalin B-derived peptides in phaeo¬ chromocytomas were far lower than those of pre¬ proenkephalin -derived peptides. It appears, therefore, that little Leu-enkephalin, if any, is derived from preproenkephalin in phaeochro¬ mocytomas.
